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Editorial

Sehr geehrte Leserin,
sehr geehrter Leser,

die Nanotechnologie
ist eine Querschnittsdis-
ziplin mit hohem Innovati-
onspotenzial in vielen Berei-
chen. Dazu gehéren auch die
maritimen Technologien. Ein

auf Flora un
Verschieder

wichtiges Beispiel ist der Be- Schiffslack
wuchs von Schiffsrimpfen und werden b
anderen maritimen Bauwerken, \ viele gu
der ékologisch wie ékonomisch sche Gn
ein enormes Problem darstellt. weltfreun
Bei Schiffen kann der Bewuchs anwendbaren Al
zu einer Erhdéhung des Stré- wandten Antifouli

] mungswiderstands um 20 % Um dies erreich

Dr. Martina Baum fihren, was mit einer Erhéhung  Pfade beschritten unc
des Treibstoffverbrauchs von bis verwandten Antifouli

zu 40 % einhergehen kann. Nicht zu vergessen, dass Der Einsatz von Nanc
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Fotos: Dr. M. Baum, Gl. Albo, 2014 W 0. oy
Zu einer ohung des wandten Antifouli
mungswiderstands um 20 % Um dies erreich
fuhren, was mit einer Erhéhung Pfade beschritten unc
des Treibstoffverbrauchs von bis verwandten Antifouli
zu 40 % einhergehen kann. Nicht zu vergessen, dass Der Einsatz von Nanc

Dr. Martina Baum
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M. WIEGEMANN, & B. WATERMANN (2003): 4/18
Peculiarities of barnacle adhesive cured on non-stick surfaces. J. Adhesion
Sci. Technol. 17(14), 1957-1977.
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Acta Biomaterialia

SN ey
* ¢ th Yolume B, lssue 7, July 2010, Pages 26902694

Open volume in biocadhesive detected by positron annihilation
lifetime spectroscopy

Klaus Ratzkes. & r‘, tlaja Wiegemannt, Muhammad Qasim Shaikh?, Stephan Harms?, Rainer Adelung?,

Werner Eqger®, Peter Spen®
@ University of Kiel, Kaiserstr. 2, Kiel, Schleswig-Holstein, Germany

b MAReCOAT, Geversdarf, Germany
= BW University hunich, Munich, Germany /\

Cement gland

Cement
collecting duct

Cement

Silicone coating »

Fig. 1.

Scheme of a Balanusbarnacle attachedto a PDMS coating. Thereis multilayered cementbetween the
concave-shaped baseplate and the substratum, the density decreasing towards the latter. The cement
thickness ona specific coatingtype ranges betwieen 0.5 and 2 mm [42]. Mote that the penetration depth of
the positrons into the cementis approximately 1 um.
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M. WIEGEMANN, & B. WATERMANN (2003): 4/18
Peculiarities of barnacle adhesive cured on non-stick surfaces. J. Adhesion
Sci. Technol. 17(14), 1957-1977.
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Top Down porosity: Pore etching
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Metal pore etching: Nanoscale Sculperting

Nanosculptured surfaces from Prof. Rainer Adelung’s Group
for Functional Nanomaterials, Institute for Materials Science,
Kiel University, Germany

Making metal surfaces strong, resistant, and multifunctional
by nanoscale-sculpturing

Surfaces are the crucial and limiting factor in nearly all metal
applications, especially when technologically relevant alloys

are employed. Insufficient surface properties on the nano- and
microscale of metals determine, eg. metal-polymer compaosite
stability, implant biocompatibility, or corrosion resistance.
Conventiconally prepared surfaces contain various element
mixtures and complex microstructures,

In contrast, the here described novel nanoscale-surface
sculpturing based on semiconductor etching knowledge turns
surfaces of everyday metals into their most stable configuration.

ROYAL SOCIETY
&CHEMISTRY

See R Adelung et al ,
Nanoscale Horiz,, 2016, 1, 467.

Christian-Albrechts-Universitat zu Kiel

" example: Al / Al alloys

beginning intermediate

hook-like structures:

rsc.li/nanoscale-horizons

Registered charity rumber 207830

M. Baytekin-Gerngross, M. D. Gerngross,
J. Carstensen and R. Adelung, Nanoscale

Horizons, 2016, 1, 467-472
SPACE DAILY

F your portal to space

2" innovations report

Forum fiir Wissanschaft, [ndustria und Wirtschaft

mechanical interlocking when
enclosed by other materials 6/18
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sculpturing via crystallographic etching — remain of most stable surface elements —
higher corrosion resistance

further Al alloys possible, already tested with multitude of alloys



Metal pore etching: Nanoscale Sculpturing
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Metal pore etching: Nanoscale Sculpturing
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ZnO Nanostructures C|AlU

(variation for smaller structures)
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1 1 | | | 1

Various shapes possible: No nanoparticles!: Nanostructured microparticles...
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(variation for smaller structures)
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(variation for smaller structures) |
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» Energy uptake during cracking
» Fracture supressed!




Composite materials: PDMS/ZnO
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New properties by compound materials:
UV resistant, Shape memory, biofilm inhibiting (antifouling), solvent free...
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Biocorrosion resistance
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I. HOolken, M. Hoppe, Y. K. Mishra, S. N. Gorb, R. Adelung & M. Baum

"Complex shaped ZnO nano-and microstructure based polymer composites: 18/18
mechanically stable and environmentally friendly coatings for potential antifouling applications”

(2016) Physical Chemistry Chemical Physics Vol. 18, pp. 7114-7123



Biocorrosion resistance
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I. HOolken, M. Hoppe, Y. K. Mishra, S. N. Gorb, R. Adelung & M. Baum

"Complex shaped ZnO nano-and microstructure based polymer composites:

mechanically stable and environmentally friendly coatings for potential antifouling applications"
(2016) Physical Chemistry Chemical Physics Vol. 18, pp. 7114-7123
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Biocorrosion resistance
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